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ABSTRACT

The U.S. Army Defense Ammunition Center and School (USADACS) has
previously tested the PA37 container unitizations (Reports EVT 7-78, and
EVT 1-81) using various dunnage methods. Unitization Procedure 19-48-
4042A/9-20 PM100] shows the top dunnage assembly covering the unit bundling
strap after the charges are palletized, making it difficult to retighten
after the tiedown straps are added. The engineering change proposal (ECP)
submitted to the U.S. Army Armament, Munitions and Chemical Command
{AMCCOM) , SMCAR-ESK, by Indiana Army Ammunition Plant (INAAP) proposes the
bundling strap be placed over the top dunnage assembly for easier
retightening access. To verify this unitization modification, a test load
was fabricated and tested at USADACS in accordance with MIL-STD-1660 testing
requirements. As a result of this testing, the external bundling strap

maintained a satisfactory unitization.
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PART 1

A. INTRODUCTION. Unitization Procedure 19-48-4042A/9-20 PMI0O! has been
tested and approved for unitization of PA37 type containers. Data for
previous tests can be found in Evaluation Division Reports EVT 7-78 and EVT
1-81 depicting various dunnage methods. In order to maintain a solid uniti-
zation, a bundling strap has been used around the containers before unitiza-

tion is complete. This unitization procedure is proving difficult in

maintaining adequate tension on the bundling strap. Because of this diff:-
culty, Indiana Army Ammunition Plant has submitted an engineering change
proposal to the U.S. Army Armament, Munitions and Chemical Command, ATTN:
SMCAR-ESK requesting that this bundling strap be placed over the top dunnage
assembly. In doing this, easier access is provided to the strap for reten-
sioning. To verify this proposed unitization modification, the Evaluation
Divigion fabricated a test load unitization of P?A37 containers in accordance
with the modified unitization procedure, and tested this configuration to
MIL-STD-1660 testing requirements. The results of these tests are contained
in this document.
B. AUTHORITY. This testing program was conducted in accordance with mis-
sion responsibilities delegated by the U.S. Army Armament, Munitions and
Chemical Command.
C. OBJECTIVE. The objective of this series of tests is to verify that

. unitization modifications as indicated in the ECP will continue to meet the

requirments of MIL-STD-1660.
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PART III

TEST PROCEDURES

1. STACKING TESTS. The unit load shall be loaded to simulate a stack of

identical unit loads stacked 16 feet high, for a period of one hour. This
stacking load is simulated by subjecting the unit load to a compression of

weight equal to an equivalent 16-foot stacking height. The compression load

ot
oy
1]

1s calculated in the following manner. The unit load weight 1s divided by
unit load height in inches and multiplied by 192. The resulting number 1s the

equivalent compressive force of a l6-foot high load.

2. REPETITIVE SHOCK TEST. The repetitive shock test shali be :sonduczed .=

accordance with Method 5019, Federal Standard 10l. The test procedure .5 as
f{ollows. The test specimen shall be placed on, but not fastened to, the
platform. With the specimen i1n one position, vibrate %he platicrm aw ./Z2-:inch
amplitude (l-inch double amplitude) starting at a frequency of about 3-cycles
per second. Steadily increase the frequency until the package leaves the

"

platform. The resonant frequency 18 achieved when a [/16-inch thick feele:

(1)

b
vde

fs

may be momentarily slid freely between every point on the specimen : 2 :-on
with the platform at some instance during the cycle or a platform acceierat.on
achieves one plus or minus zero point one G. Midway into the testing per:od
the specimen shall be rotated 90 degrees and the test continued for the
duration. If failure occurs, the total time of vibration shall be two hours
1f the specimen is tested in one position; and if tested in more than cne
position, the total time shall be three hours.

3. EDGEWISE DROP TEST. This test shall be conducted by using the procedures

of Method 5008, Federal Standard 10l1. The procedure for the Edgewise Drop
(Rotational) Test is as follows: The specimen shall be placed on its bottom

I1I-1




with one end ¢. the base of the container supported on a sill nominally

68 inches high. The height of the sill shall be increased if necessary to ensure
that there will be nc support for the base between the ends of the container
when dropping takes place, but should not be high enough to cause the

container to slide on the supports when the dropped end is raised for the

drons. The unsupported end of the container shall then be raised and allowed

vo fall freely to the concrete, pavement, or similar underlying surface from a
prescribed height. Unless otherwise specified, the height of drop for level A

protaection shall conform to the following tabulation.

GROSS WEIGHT NOT EXCEEDING DIMENSIONS ON ANY EDGE HEIGHT OF DRCP LEVEL
NOT EXCEEDING A PROTECTION
Pounds Inches Inches
800 72 36
3,000 no limit 24
no limit no limit 12

4. IMPACT TEST. This test shall be conducted by using the procedure of
Metnod 5023. Incline-Impact Test of Federal Standard [0l. The procedure for
the Incline-Impact Test 18 as follows:

The specimen shall be placed on %the carriage with the surface or 2dge wh:i:ch :i3
to be impacted projecting at least 2 inches beyond the front end of the
carriage. The carriage shall be brought to a predetermined position on he
incline and released. If it is desired to concentrate the impact on any
particular position on the container, a 4xd4-inch timber may be attached to the
bumper in the desired position before the test. No part of the timber shall
be struck by the carriage. The position of the container on the carriage and

the sequence in which surfaces and edges are subjected to impacts may be at

I11-2




the option of the testing activity and will depend upon the objective of the
tests. When *he test is to determine satisfactory requirements for a contain-
er or pack and unless otherwise specified the specimen shall be subjected to
one impact on each surface that has each dimension less than 9.5 feet. Unless
otherwise specified, the velocity at time of impact shall be 7 feet per

second.

II1=3
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PART IV

TEST EQUIPMENT

Test Specimen.

a. Drawing Number 19-48-40424/9-20 PM10O1.
b. Pallet Width: 35-3/4 in

c. Pallet Length: 47-1/2 in

d. Pallet Height: 38-1/2 in

e. Pallet Weight: 1,365 lbs

Compression Tester.

a. Manufacturer: Ormond Scientific
b. Platform: 60 in by 60 in

c¢. Compression Limit: 50,000 lbs
d. Tension Limit: 50,000 lbs

Transportation Simulator.

a. Manufacturer: Gaynes Laboratory
b. Capacity: 6,000 1b pallet

¢. 1/2-in amplitude

d. Speed: 50 to 3,000 cpm

e. Platform: 5 ft by 8 ft

Inclined Ramp.

a. Manufacturer: Conbur Incline
b. Impact Tester
c. 10 percent incline

d. 12-ft i1 -line




PART V
TEST RESULTS

1. STACKING TEST. The pallet weight is 1,365 lbs. The pallet height 1sz

38-1/2 inches and the test load weight is 7,000 lbs. The subject pallet

was loaded to 7,500 lbs compression for a period of one hour. At the end of
that period of time the compression load decreased to 7,000 lbs. When the
test specimen was removed from the compression testor, no major deformation
was realized.

2. REPETITIVE SHOCX TEST. The subject pallet successiully passzad 3

longitudinal transportation test in a 90-minute test pericd. DRotating =he
pallet 90 degrees and subjecting it to a second 90-minute period caused no
damage to the pallet or strapping. Operational speed for the iransportaz:on
simulator was 180 rpm for the duration of the test.

3. EDGEWISE DROP TEST. Each side of the pallet base is placed on a beam,
in turn displacing it six inches above the floor. The opposite side :s
raised to a heigh® of 24 inches above the floor and thern dropped. In :the
longitudinal orientation for arops numbers one and three, no damage occurred
to the uni%tization. In %he lateral position drops iwec and f{our, damagz
occurred to the outer pallet skids.

4. INCLINED IMPACT. The inclined impact cons:sted of :mpaczing %he

yn:tization four times in turn down a ten-degree incline. The un:it:zed .oad
iz placed on the carriage such that two inches of the pallet pro;ect beyond
its front. Each side of the pallet is impacted in turn. Affter impaciing
the first side, the 2 X 2 end-blocks in the intervening dunnage separated

from the longitudinal members. After the second impact, there was a minimal




shift in the container positions. After the third impact, an additional
2 X 2 was pulled out of the intervening dunnage. At the fourth impact, the
kens and unit load reoriented itself to a normal configuration. At the
completion of this test, lateral strapping was satisfactory and the bundling

strap loosened.




PART VI

CONCLUSIONS AND RECOMMENDATIONS
1. CONCLUSIONS. Unitization procedure 19-48-4042A/9-20 PMI1001, as
modified, to the engineering change proposal submitted by Indiana Army
Ammunition Plant placing the bundling strap over the top dunnage assembly
does not degrade the unitization procedure. As a result of this testing
sequence, no physical damage occurred to the PA37 containers. There was
some loosening of %“he end-stops on the intermediate dunnage as a result »f
the inclined impact “est. The unit as a whole has been considered szat:is-
factory in conforming to the test requiremenis of MIL-STD-1660C.

2. RECOMMENDATIONS. It is recommended that this pallet configuration be

acceptable for future unitizations.
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PHOTOGRAPHS
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DEFENSE _AMMWNITION CENTER AND SCHOOL - SAVANNA, 1L

Photo 4. This photo shows the PA37 unitic-tion ready ts be dropped 24
inches on the second side. The outside skid cracked when 1. was dropped.




DEFENSE AMMUNITION CENTER AND SCHOOL- SAVANNA, IL

drop-

Photo 5. This photo shows the PA37 unitization being held prion 4o
damage

ping on the third side. Drop height 1s 24 inches. No add:t:icnal

occurred during this drop.




DEFENSE AMMUNITION CENTER AND SCHOOL - SAVANNA, IL

This phots shows the PAI7 unitization being held for dropping on

Photo 6.
the f{ourth and Zinal side. Drop height 1s 24 inches. Damage occurred to
the skid on which the pallet landed in that it cracked.
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UNITIZATION PROCEDURE




APPENDIX 9

UNITIZING PROCEDURES FOR PROPELLING
CHARGES PACKED IN CYLINDRICAL METAL
CONTAINERS ON 4-WAY ENTRY PALLETS

PA37 SER!ES CONTAINERS

INDEX

ITEM PAGE(S)
GENERAL NOTES ---- 2
UNIT A ( ALTERNATED CONTAINERS ) 4-7
UNIT B ( FLAT DUNNAGE ) 89
UNIT C ( ROUTED DUNNAGE ) 1011
FILLERS AND INSTALLATION PROCEDURES FOR OMITTED CONTA INERS:

UNIT A { ALTERNATED CONTAINERS ) 128

UNIT B ( FLAT DUNNAGE ) 1415

UNIT C { ROUTED DUNNAGE ) 16,17

PALLET UNIT DATA
ITEMS INCLUDED HAZARD CLASSIFICATIONO WEIGHT
NSN oodiC | boOT CG Q0 comp (LBS)
CLASS | CLASS | CLASS | GROUP
1320- 1,160
00-143-6847 | D533 8 o-A | 1.3 c 10
01-093-6856 | D533 ] oA | 13 c 1, &2
REVISIONS

REVISION NO. 1, DATED FEBRUARY 1981, CONSISTS OF:

L ADDING FIVE CONTAINERS TO UNIT 8 (FLAT DUNNAGE } AND
CHANGING UNITIZATION PROCEDURES.

2 CHANGING DIMENSIONS ON FILLER ASSEMBLIES FOR FLAT
AND ROUTED DUNNAGE UNITS.

3. ADDING SPECIAL NOTE 2 ON PAGES 4, 8 AND 10.
REVISION NO. 2, DATED MARCH 1984, CONSISTS OF:

1 ADDING 1TEM BY NATIONAL STOCK NUMBER TO THE "PALLET
UNIT DATA™ CHART.

2 ADDING HAZARD CLASSIFICATION NOTE.

REVISION NO. 3, DATED OCTOBER 1985, CONSISTS OF:
1L CHANGING CONTAINER WEIGHT.

2 UPDATING PALLET UNITS TO CONFORM TO 1 ABOVE.

RO _NQT SCALE

© 1iazarp CLASSIFICATION DATA CONTAINED IN THE CHART AT LEFT IS
FOR GUIDANCE AND INFORMATIONAL PURPOSES ONLY. VERIFICATION
OF THE SPECIFIED DATA SHOULD BE MADE BY CONSULTING THE MOST
RECENT JOINT HAZARD CLASSIFICATION SYSTEM LISTING OR OTHER
APPROVED LISTING(S ).

THIS DRAWING SUPERSEDES PART OF DRAWING 19-48-4042-1-2-5-11-
14PM1000, DATED 8 FEBRUARY 1965, AND REVISION 1, THERETO,
DATED 25 AUGUST 1969.

NOTICE: THIS APPENDIX CANNOT STAND ALONE BUT MUST BE USED
IN CONJUNCTION WITH THE BASIC UNITIZATION PROCEDURES
DRAWING 19-48-4042-20PM1001.

AT
REVISIONS [ Ve
it v 7
] m . \6 " m: vl._ watE Ill.ll. LY
), j t ’l!’z!:‘ A .
2 |van o \D‘a 7.

e
adhs = W’\

U. S ARMY DARCOM DRAWING

R 1979
CLASS [ ] ] [ T3
[4042A/| 20PM
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GENERAL NOTES

THES APFENOIX CANNOT STAND ALONE JUT MUST IE USED IN CONJUNCTION WITH
THE BASKC UNITZING MOCEDURES DRAWING 19=f-4042-20PM1001.  TO MODUCE

DELINEATED IN THIS APFENDIX. ANY EXCEPTIONS TO THE BASIC PROCEDURES ARE
SICIFED IN THIS APENDIX.

DIMENSIONS, AND WEIGHT OF A PALLET UNIT WILL VARY SLIGHTL)
DEPENDING UPON h! ACTUAL DIMENSIONS OF THE CONTARNER, V&IGH‘I’ OF THE
SRECIFIC ITEM, AND METHOD OF UNITIZATION,

FOR OUTLOADING AND STORAGE OF THE TTEMS COVERED BY THIS APPENDIX, SEE
DARCOM DRAWING M—\-z-s-n-wmom, REVISION NO. 1.

. FOR METHOD OF SECURING A STRAP CUTTER TO THE PALLET UNIT, SEE DARCOM

DRAWING 19-48-4127-20P 1000,

IF [TEMS COVERED HEREIN ARE UNITIZED MIOR TO ISSUANCE OF THIS APPENDIX,
TAV’CRC%TANBS NEED NOT BE REUNITIZED SOLELY TO CONFORM TO THIS
NDIX.

© THE UNITZATION PROCEDURES DEPICTED HEREIN MAY ALSO 2 USED FOR UNITZING

PROPELLING CHARGES WHEN IDENTIFIED BY DIFFERENT NATIONAL STOCK NUMBERS

NSN ) THAN THOSE SHOWN ON THE COVER PAGE, PROVIDED THE ITEM IS PACKED

THE PAX7 SERIES CONTAINEK. THE EXPLOSIVE CLASSIFICATION OF OTHER ITEMS
MAY BE DIFFERENT THAM THOSE SHOWN,

FOR OETAILS OF THE PAJY SEREES CONTAINER SEE PICATINNY ARSENAL DRAWING
NO, 23408,

CONTAINER DIMENSIONS -3/4' LONG BY 8-13/32" DIAMETER.
CONTARNER QUK S FEET.

CONTAINER WEIGHT ( WITH CHARGE )-——-G LB ( APRROX ),

THE SPECIFED UNITZING PROCEDURES SHOWN HEREIN ODEPMICT THREE DIFFERENT
METHODS FOR UNITZING THE PAY SERES CONTAINERS:

1. UNIT “A° DEPICTS CONTANERS UNITIZED ON FLAT DUNNAGE WITH EVERY OTHER
CONTAINER ALTERNATED ( BASE ENO, !LI. END, BASE END ) INDIVIDUALLY AND
8Y LAYERS, SEE DETAILS ON PAGES 4 THRU 7.

2. UNIT “8" DEPICTS CONTAINERS UNITIZED ON FLAT DUNNAGE, SEE DETAILS ON
PAGES 8 AND 9.

3. UNIT “C” DEMCTS CONTAINERS UNITIZED ON ROUTED DUNNAGE. SEE DETAILS
ON PAGES 10 AND t1.

ALTHOUGH UNIT “A" DEPICTS THE PREFERRED METHOO OF UNITIZING THE PAYY SERES
CONTAINERS, ALL THREE METHODS ARE APPROVED FOR USE,

¥ DEEMED MORE ECONOMICAL FOR SNI"ING AND STORAGE BY THE RESPONSIBLE
COMAND THE UNITS DEPICTED ON THE FOLLOWING PAGES MAY HAVE ONE COM<
PLETE LAYER OF CONTAINERS EITHER ADDED OR DELETED, WHICHEVER 1S APPLICABLE,
FOR FURTHER UNITIZATION GUIDANCE, SEE SPECIAL NO{'E 1 ON PAGES 4, 8, AND 10.

PROJECT FSA @196
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x4 f&eﬁhm ).

STARE * WIDE §Y V4" y

:l&u#cm 19D, r?vmﬁn:"
: ASEMALY" DETARL

SEVEN PR SJUNDLING STRAP ) ot Pt &

BUNDUING S'RAP‘ ‘Y4 X 081"
X 14'-4° LONG STEEL
STRAPPING () REQD t THREAD
STRAP THAU THE CE STRAP
THE PALLET,

INDICATES THE PAY
SERIES CONTAINER.

g
]

END DUNNAGE ASSEMBLY
(2 R2£QD ). SEE THE “SIDE
OUNN ASSEMALY® DETAIL

INTERMEDIATE DUNNAGE ASSEMALY ON PAGE 6.

(3 EQD ). SEE THE "INTERMEDIATE
DUNNAGE ASSEMALY™ DETAIL ON PAGE 7,

TYPICAL LOCATION FOR SECUREMENT
OF A STRAP CUTTER, SEE
GENERAL NOTE "D" ON PAGE 2.

PALLET DUNNAGE ASSEMBLY

(1 REQD ). SEE THE “PALLEY g N ; 35° X 45-1/2° PALLET,
DUNNAGE ASSEMSLY" DETAIL . 2 ' ;

‘Lsgnntgn? DETARL ON PAGE $
TEDOWN STRAP, 34r X .031°
OR .035" X 12'-7" LONG STHEL
STRAPPING (2 REQD).

\

VIEW A
ISOMETRIC VIEW

SPECIAL NOTE,

1. THE UNIT DEPICTED ABOVE MAY BE INCREASED B8Y ONE COMPLETE LAYER OF
CONTAINERS BY THE ADDITION OF ONE INTERMEDIATE DUNNAGE ASSEMBLY
AND $IX CONTAINERS, BY MODIFYING TOP AND END DUNNAGE ASSEMBUES APPRO-
MIATELY, AND BY INCREASING THE STRAP LENGTHS APPROPRIATELY. THS
WILL RESULT IN AN OVERALL UNIT HEIGHT OF 46-1/3",

2. DIMENSIONS GIVEN FOR DUNNAGE PIECES OR DUNNAGE ASSEMBLIES WILL
9€ FIELD CHECKED PRIOR TO THEIR ASSEMBLY TO THE PALLET UNIT. CONTAINERS
MUST FIT SNUGLY IN THE DUNNAGE ASSEMILIES, ALSO, DUE TO THE VARIANCE
OF CONTAINER DIMENSIONS, ADJUSTMENTS MAY 9E REQUIRED AS TO THE
LOCATION * OF CERTAIN PIECES OF DUNNAGE IN A DUNNAGE ASSEMBLY,

INDICATES THE PAY
'S CONTAINER.

INDICATES BND
DUNNAGE ASSEMBLY .

INDICATES PALLET
DUNNAGE ASSEMBLY

INDICATES PALLET.

PARTIAL VIEW A

PAGE 4 UNIT A ( ALTERNATED CONTAINERS }

PROJECT FSA £8/9-6




STOP PIECE
x n-y# (

2° X 2¢
2 QD).

AGE ASSEMBLY. NAIL

PALLET DUNNAGE ASSEMBLY
(1%GD)
PALLET DUNNAGE LOCATION
BILL OF MATERIAL

LIMBER NO. ®QD LINEAR PEET BOARD FEET
1"X4° X7 6 3.% 1.17
1" X 4* X 30 6 15.00 5.00
i i85 i oATa
535 I R T p— e
oy g* . - : o1 3 .8 CUBIC FEET ( APRROX
FifiEee| a% | il g, i e 4 U 8 68 v s (amo)

NARLS NO. QD POUNDS PALLEY us

(2° 129 0.76 TOTAL WEIGHT —anee 1,900 L8S ( APRROX )

o {2-12%) “ 0.51
PALIEY, 28° X R — s
STEEL h’nmg,'vso- X 01 Of 5 — .6 KAH — 2.8 s
WAL FOR  W4* 3 QD — NIl
STAME, . X ¥4 QO — NIL

UNIT A (ALTERNATED CONTAINERS ) PAGE 5

]

PROJECT FSA £0/9-63




1 X 4" X 2°

.

2
HAMING PECE
(3 reQD).

¥
£k t

NAILS AT EACH

AND CUNCH.

: . Y0
: ¥ o

TOP_DUNNAGE ASSEMBLY

ASSEMBLY

(22Q0)

UNIT A ( ALTERNATED CONTA INERS )

PROJECT FSA 8/9-6




X OUE e

INTERMED JATE DUNNAGE ASSEMBLY

(3 rEQD)

UNIT A ( ALTERNATED CONTAINERS )

PROJECT FSA &/9-63




LOAD STRAP, V4* X .0N" OR
.085% X 17°-1° LONG STEEL
STRAPPING (2 AEQD). SEE THE
“PALLET STRAPPING /DUNNAGE
DETAIL® ON PAGE 9.

INTERMEDIATE DUNNAGE

THE “INTERMEDIATE
DUNNAGE ASSEMALY*
DETAIL ON PAGE 9

PALLET DUNNAGE ASSEMBLY
(1 REQD). SEE THE “PALLET
DUNNAGE ASSEMBLY™ DETAIL
AND THE “PALLET STRAPPING/
DUNNAGE DETAIL® ON

ASSEMALY' (4 REQD). SEE 49"

SER, 1% X 6 X 44° (1) REQD). NAN TO THE MATTENS
W/2-84 NAILS AT EACH JOINT,

STRAPPING BOARD, 2° X 4* X &3° (2 REQD).

STAPLF, 15/14" WIDE X 3/4= LEG LENGTH (30
REQD,' 6 PER TIEOOWN STRAP AND 9 PR LOAD
STRAP. )

INDICATES THE PAS7 SERIES CONTAINER,

2
%

TIEDOWN STRAP, 3/4° X .031° OR .085" X 14'-4*
LONG STEEL STRAPPING (2 REQD .

o

»

35" X 45-1/2* PALLET.

7

?}}
@’(0
-

*

(}

PAGE ¢

TYPICAL LOCATION FOR
SECUREMENT OF A STRAP
CUTTER, SEE GENBRAL
NOTE “D" ON PAGE 2.

SEECIAL NOTES:

VIEW B ——/ \/

LAY

&
N

-

ey
™
(J

L
-
o
=

BATTEN, 2° X 4~ X 42° (4 REQD).

»

ASOMETRIC VIEW

1. THME UNIT DEPICTED ABOVE MAY 8E REDUCED 8Y ONE COMPLETE (AYER OF
CONTAINERS §Y THE DELETION OF ONE INTERMEDIATE DUNNAGE ASSEMBLY
AND SIX CONTAINERS, AND BY DECREASING STRAP LENGTHS APPROPRIATELY,
THIS WILL RESIAT IN AN OVERALL UNIT HEIGHT OF 40-5/8",

2. DIMENSIONS GIVEN FOR DUNNAGE PIECES OR DUNNAGE ASSEMBLIES WILL BE
FIELD CHECKED PRIOR TO THER ASSEMBLY TO THE PALLET UNIT. CONTAINERS
MUST FIT SNUGLY IN THE DUNNAGE ASSEMILIES. ALSO, DUE TO THE VARIANCE
OF THE CONTAINER DIMENSIONS, ADJUSTMENTS MAY BE REQUIRED AS TO THE
LOCATION OF CERTAIN PIECES OF DUNNAGE IN A DUNNAGE ASSEMOLY.

INDICATES INTERMEDIATE
DUNNAGE ASSEMBLY .

INDICATES BATTEN:
INDICATES THE PA3?
SERIES CONTAINER,

INDICATES PALLET DUNNAGE

ASSEMALY ;
INDICATES PALLET,
INDICATES DECK STRAPPING BOARD,
PARTIAL VIEW 8
PAGE & I UNIT B { FLAT DUNNAGE )
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CROSS PRCE, 2° X 4° X 52-1/2* (2 REQD).

STOP PIECE, 2° X 2* X 29-1/2°

(2 REQD), NAIL TO THE CROSS
PIECES W/2-10d NAILS AT EACH /\ e N
JOINT. 29

243
l\- 2-'5" STOP PIECE, 2~ X 2* X
29-1/2* (4 REQD),
NAIL TO THE CROSS
PALLET DUNNAGE ASSEMBLY 25~ AT e somT.

(1 REQOD)

{ CROSS PIECE, 2= X 4* X
243 52-1/2° (2 ®EQD).

o

INTERMED IATE DUNNAGE ASSEMBLY
(4 QD)

2" DIAMETER HOLE, 2 PLACES. HOLES MUST
SE ORILLED PRIOR TO NAILING THE DUNNAGE ON
THE PALLET DECK.

INDICATES BELL END
OF CONTAINER,

PALLET DUNNAGE ASSEMBLY. NAIL EACH
CROSS PIECE TO THE PALLET DECK W/3-84
NAILS. DO NOT NAIL THRU THE STRAP

SLOTS,

DECK STRAPPING BOARD, 1° X 4° X 28°
(1 REQD). NAIL TO THE PALLET DECK
W/3-6d NAILS:

PALLET WITH PREDRILLED HOLES

LOAD STRAP POSITIONED
PRIOR TO PLACING THE
CONTAINERS ON

THE PALLET

LOAD STRAP THREADED
THRU STRAP SLOT.

PALLET STRAPPING/DUNNAGE DETAIL

BILL OF MATERIAL
Lumee NO. REQD LINEAR FEET BOARD FEET
1 X 4= X 28* 1 2.3 0.78
1° X 6° X 44° 1 3.47 1.04
2° X 2° X 29-1/2° 18 44,25 14.75
X 4 X @ 4 14.00 9.23
2° X 4* X 43° 2 7.17 478
2% X 4* X 52-12° 10 Q.73 2.7
NA NO, REQD
L REQ POUNDS Ul ATA WEIGHT
(2°) ] 0.2 CUBE-~=~==cm 53.2 CUBIC FEET (APPROX )
o (2-12%) 10 0.11 CONTAINER, PAS7 SERIES —-30 EACH @ 42 LBS-———1,260 LBS (APPROX )
104 (3°) n IR} DUNNAGE 7 us
PALLET 65 LS
PALLET, 38° X 45-12 4 REQD--———85 LBS
STERL STRAPPING, 3/4° X .031° OR .038%--62.83° REQD--— 4.49 LS TOTAL WEIGHT —=—e— 1,452 L8S (APROX )
SIAL FOR  3/4° STRAP 4 QD Nit
STAPLE, 19/%" X Va~— 30 REQD- NIL
UNIT B ( FLAT DUNNAGE ) PAGE 9
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SEAL FOR LOAD STRAP, 'M4" X 001" OR 039*
4 REQD, . X 16'-10° LONG STEEL STRAMPING ‘2 REQD ).
bcn . SEE THE “PALLET STRAPPING/DUNI

TYMCAL LOCATION FOR
SECUREMENT OF A

STMP CUTTER, SEE GENEML
NOTE *D* ON PAGE 2.

INTERMEDIATE DUNNAGE
(S REQOD ). SEE THE

o IATE DUNNAGE"
DETAIL ON PAGE 1.

DECK REINFORCING

2% bR -
STRAPPING /DUNNAGE i".’ '
DETAIL ON PAGE 11 «‘ » I
>
(d
& ]
\.’"‘ ",

*
V,
\V

PALLET DUNNAGE (2 R:QD ).
SEE THE PALLET DUNNAGE"
DETAIL AND THE “PALLET 35"
STRAPPING /DUNNAGE LOCATION®

DETAIL ON PAGE 11.

VIEW C

ISOMETRIC VIEW

SFECIAL NOTE:

1. THE UNIT DEMCTED ABOVE MAY BE REDUCED BY ONE COMPLETE LAYER
OF CONTAINERS BY THE DELETION OF TWO INTERMEDIATE DUNNAGE
PECES AND SIX CONTAINERS, AND BY DECREASING STRAP LENGTHS
WM_IATELY. THIS WILL RESULT IN AN OVERALL UNIT HEIGHT OF

2. DIMENSIONS GIVEN FOR DUNNAGE PIECES WILL BE FIELD CHECKED
PRIOR TO THEIR ASSEMBLY TO THE PALLET UNIT. CONTAINERS MUST FIT
SNUGLY IN THE DUNNAGE PIECES. ALSO, DUE TO THE VARIANCE OF
CONTAINER DIMENSIONS, ADJUSTMENTS MAY BE REQUIRED AS TO THE
LOCATION OF CERTAIN PIECES OF DUNNAGE,

INDICATES
BATTEN

3.

LOCATION® DETAIL ON PAGE 11.

STRAPOR 7 nom&z um).
SEE THE *STRAPPING BOARD
DETAIL ON PAGE 11.

TEDOWN STRAP, "3/4* X .031°
O 18" X 14'-3° G STEEL
STRAPPING (2 REQD ).

35" X 45-1/2° PALLET,

BATTEN, 2" X 4" X 41-1/2* (4 REQD ).

INDICATES INTERMEDIATE
OUNNAGE .

INDICATES THE PAYY
SERIES CONTAINER.

INDICATES DECK
REINFORCING BOARD,

MNDICATES PALLET DUNNAGE .

UNIT C ( ROUTED DUNNAGE )

INDICATES PALLEY.

PARTIAL VIEW C

PROJECT FSA /9-63




r + * >
L'-——s SPACES AT 8 —————en]

46 {

STRAPPING BOARD 2° X 4" MATERIAL (2 REQD )

' 51 |
+ + + + + I
+ - + . * \ R
el af b5 spaces AT 8y ——— | “38 R 12 PLACES

INTERMED IATE DUNNAGE 3% X 4* MATERIAL ( 8 REQD )

BOARD, 1° X 4" X 28" (2 REQD).
NAIL TO THE PALLET DECK
W/2+6d NAILS,

== 4} 3 sPaces AT 8f —————=4{ ~33 R, 6 PLACES
i DECK REINFORCING STRAPPING
+ + + + +

st 5" -
S (2 Ran g A
PAULLET DUNNAGE TO THE PALLET DECK > €'

2° X 4" MATERIAL (2 REQD ) 4/5-8d NAILS.

2" DIAMETER HOLL, 4
PLACES. HOLES MUST
8 ORILLED MRIOR TO

NAIUNG THt DUNNAGE
ON THE PALLE™ DECK,

STRAPS
POSITIONZD PRIOR
7O PLALING THE
CONTAINCRS ON
THD PALLT,

PALLET STRAPP ING/DUNNAGE DETAIL

INDICATES BELL ENO
OF CONTARNER.

PALLET WITH PREDRILLED HOLES

BILL OF MATERIAL
LUMIER UNEAR PEET SOMD FEET
1" % 4 247 2.0
Rit i o8
x4 34.00 34.00 NIT DATA WEIGHT.
NALS NO. REQD POUNDS CUME —oomeeomemseee— 1.4 CUNC FEET ( APPROX )
CONTAINER, PAI SERIES —~co- 30 EACH @ 42 LIS —memeem 1,260 LBS ( APROX )
o (27) 7 0.04 CUNNAGE 04 US
o (2-1/2*) “ 0,18 45 LS
PALLET, 39° X 43-1/2" 1 REQD —eoo—mmee 48 L0 TOTAL WEIGHT cmeeemeemeeeee 1,420 LIS ( APPROX
A e o
mar nwm-' 18 REQD ~meeeemeee—me NiL
UNIT C ( ROUTED DUMNAGE ) PAGE 11
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ON PAGE 13,

TOP DUNNAGE ASSEMBLY
HAS BEEN OMITTED FOR

INDICATES INTERMEDIATE CLARITY PURPOSES.

DUNNAGE ASSEMBLY.

DETAIL A
I EE— INDICATES END
THIS DETAIL DEPICTS PROCEDURES TO BE USED WHEN A DUNNAGE ASSEMBLY.
STANDARD UNIT MINUS ONE CONTAINER IS TO 8€ FILLER ( 1 REQD ).
UNITIZED, THIS ASSEMBLY MUST BE INSTALLED N THE THE “FILLER 8° DET.
MIDOLE OF THE TOP LAYER OF THE PALLET UNIT. ON PAGE 13, INDICATES

ALL STRAPPING HAS BEEN
OMITTED FOR CLARITY
PURPOSES .

INDICATES THE PAY?
SERIES CONTAINER,

TOP DUNNAGE ASSEMSLY

HAS BEEN OMITTED FOR

CLARITY MMPOSES.
DETAIL B

THIS DETAIL DEPICTS MOCEDURES TO 8E USED WHEN A

THE TOP LAYER OR LAYERS OF A PALLET UNIY,
A AL CONTA

PROJECT FSA &/9-6




END BEARING MECE
2° X 6° X 678" (1 REQD).
TO THE TIE MECES

NAR FILL MECE, 1° X 4° X 7° (4 REQD ).
W/2-10d NALS AT NAIL TO THE TIE MECE W/2-6d NARS
EACH

BND. AND TO STRUTS W/2-6d NARLS

END BEARING PIECE, 2° X 6" FRL PIECE, 1° X 4" X T°
X 14-1/2° (2 REQD §. NAIL 10

THE TIE PIECES W/2-104 NAILS
FILLER A AT EACH JOINT,

AT EACH END.

THIS FILLER IS TO BE USED WHEN ONE CONTAINER IS
TO 8 OMITTED FROM A PALLET UNIT, OR IN COMBINATION

WITH OTHER FILLER ASSEMBLIES. STRUT, 1 X 4* X W4-1/2°

(4 REQD ). NAIL TO THE TIE
PIECES W/2-6d NAILS AT EACH
JOMNT.

FALL PIECE, 1° X 4° X 7* (4 REGD ). \/< 20X 6

TIE MECE,
NAIL TO THE TIE PECE W/2-6d NAILS ey '
AND TO THE STRUTS W/2-6d NALS X 29-3/4° (3 REQD)
AT EACH END.

STAUT, 1° X 4° X 2-1/4°
() 28 Bl
AT EACH JOINT, FILLER 8

THIS FILLER 1S TO BE USED WHBN TWO CONTAINERS ARE

TO BE OMITTED FROM A PALLET UNIT, OR IN COMBINATION
END BEARING PIECE, 2* X 6" WITH OTHER FILLER ASSEMBLES.

X 22-1/4° (2 REGD §. NAIL

TO THE TIE PIECES W/2-10d

NAILS AT EACH JOINT.

TIE PIECE, 2° X 6" X 29-3/4"
(4 neQD). v

STRUT, 1° X 4= X 29-7/8"
(4 REQD ). NAK TO THE
TIE PIECES W/2-4d NAILS

AT EACH JOINT, 63
<

FILL PIECE, 1 X 4" X 7*

FURC
THIS Flg 1S TO B USED WHEN THREE CONTAINERS ARE

TO M (TTED FROM A PALLET UNIT, OR IN COMSINATION
WITH OTHER FILLER ASSEMBLIES,

END BEARING MECE,

2° X 6° X 29-7/3" (2 REQD ).
NAR TO THE TIE PRCES
W/2-104 NARS AT EACH
JOMNT.

FILLER D

THIS FILLER IS TO BE USED WHEN FOUR CONTAINES ARE
TO BE OMITTED FROM A PALLET UNIT, OR N COMBNATION
WITH OTHER PILLER ASSEMBLIES.

FILLERS AND INSTALLATION PROCEDURES FOR OMITTED CONTAINERS ( ALTERNATED CONTAINERS ) PAGE 13
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INDICATES
INTERMEDIATE

PAGE 15.

OUNNAGE ASSEMBLY :

INDICATES A BATTEN:

FILLER (1 REQD), SEE
THE “FILLER H® DETAIL ON

RISER MAS BEEN OMITTED FOR

INDICATES A BATTEN: CLARITY MURPOSES,
FI.LB(I-QD); SEE TME “FILLR #= ALL STRAPPING HAS MEEN OMITTED FOR
DETAIL ON MAGE 18- CLARITY PURPOSES,

q INODICATES A STRAPPING BOARD.
5 i /
/

s -

- INDICATES THE PAY?
- SERIES CONTAINER,

RISER HAS BEEN OMITTED FOR
CLARITY PURPOSES.

FILLER () REQD), SEE
THE “FILLER G* OETAIL ON
PAGE 15,

ALL STRAPPING HAS BEEN
OMITTED FOR CLARITY PURPOSES.

INDICATES A STRAPPING

DETAILD
THIS DETAIL DEPICTS PROCEDURES TO BE USED WHEN A
STANDARD UNIT MINUS TWO CONTAINERS IS TO 8
UNITIZED, THIS ASSEMBLY MUST BE INSTALLED IN THE
MIDDLE OF THE TOP LAYER OF THE PALLET UNIT.

INDICATES INTERMEDIATE
OUNNAGE ASSEMBLY,

ALL STRAPPING HAS BEEN
OMITTED FOR CLARITY PURPOSES :

RISER HAS BEEN OMITTED

BCARD, THIS OETAIL DEMCTS MOCEDURES TO O USED WHEN A
STANDARD UNIT MINUS THREE CONTAINERS IS TO 8
UNITIZED., THIS ASSEMBLY MUST BE INSTALLED IN THE
MIDDLE OF THE TOP LAYER OF THE PALLET UNIT,

SPECIAL NOTES:

T, WHEN SIX CONTAINERS ARE TO BE OMITTED FRROM A
PALLET UNIT, A COMPLETE LAYER OF CONTAINERS MUST
BE OMITTED, A COMBINATION OF FILLERS MUST BE USED
WHEN FIVE CONTAINERS ARE TO BE OMITTED FROM A
PALLET UNIT, A COMBINATION OF FILLERS OR ONE OF
THE FILLERS DEPICTED ON PAGE 15 MAY BE USED WHEN
FOUR OR LESS CONTAINERS ARE TO BE OMITTED FROM A
PALLET UMNIT. ALL FILLERS MUST 8E INSTALLED IN THE
MIDDLE OF THE TOP LAYER OR LAYERS OF A PALLET UNIT,

DUNNAGE ASSEMBLY - 2. WHEN USING FILLER ASSEMBLIES FOR OMITTED

CONTAINERS IN A PALLET UNIT, THE LENGTH OF THE
BATTENS MUST BE ADJUSTED SO THAT TIGHTENING OF THE
TIEDOWN STRAPS DOES NOT DAMAGE ( |.E. BREAK Of
SPLIT ) THE ENDS OF THE BATTENS,

DETAIL F

THIS OFTAIL DEPICTS PROCEDURES TO BE USED WHEN A
STANDARD UNIT MINUS FIVE CONTAINERS IS TO BE
UNTIIZED, THESE ASSEMELIES MUST BE INSTALLED IN THE
MIOOLEQP THE TOP LAYER OR LAYERS OF A PALLET UNIT,

FILLERS AND INSTALLATION PROCEDURES FOR OMITTED CONTAINERS ( FLAT DUNNAGE UNITS )
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END MEARING PIECE, 2* X
4* X =378 (2 REQD).
NAIL TO THE TIE MECES
W/2-104 NAILS AT EACH
BND..

STRUT, 2¢ X 4° X 8-3/3° (4 REQD). NAIL
TO THE TIE MECES W/2-10d NAILS AT EACH
END.

FILL MECE, 1= X 4° X 7° (4 REQD ), NAIL
TO THE TIE PIECE W/2-6d NAILS AND TO THE
STRUTS W/2-4d NAILS AT £ACH END,

TIE PIECE, 2° X 4> X 29-3/4"
(2 REQD).

| A e

FIUER E END BEARING PIECE, 2° X 4*
- X 16-3/4= (2 REQD). NAIL
THIS FILLER IS TO BE USED WHEN ONE CONTAINER TO THE TIE PIECES W/2-10d

IS TO BE OMITTED AROM A PALLET UNIT, OR IN NAILS AT EACH JOINT.
COMBINATION WITH OTHER FILLER ASSEMBLIES. .

STRUT, 2" X 4* X 25-1/8" (4 REQD),
NAIL TO THE TIE PIECES W/2-10d NAILS
AT EACH JOINT,

FILL PIECE, 1= X 4= X 7~ (4 REQD),
NAIL TO THE TIE PIECE W/2-6d NAILS
AND TO THE STRUTS W/2-6d NAILS AT
EACH ENO,

END BEARING PIECE, 2% X 4 X 25-1/%"
(2 REQD), NAIL TO THE TIE PIECES
W/2-10d NAILS AT EACH JOINT,

FILLER G
THIS FILLER IS TO BE USED WHEN THREE STRUT, 2* X 4* X 33-1/2* (4 REQD ),
CONTAINERS ARE TO 8E OMITTED FROM A NAIL TO THE TIE MECES

PALLET UNIT, OR IN COMBINATION WITH
OTHER FILLER ASSEMBLIES.

W/2-10d NAILS AT

FIURH

THIS FILLER 1S TO BE USED WHEN FOUR CONTAINERS
ARE TO BE OMITTED FROM A PALLET UNIT, OR IN
COMMNATION WITH OTHER FILLER ASSEMBLIES.

FILLERS AND INSTALLATION PROCEDURES FOR OMITTED CONTAINERS ( FLAT DUNNAGE UNITS )

STRUT, 27 X 4° X 16-3/4" (4 REQD ). NAIL
}gl T!'rf TIE PIECES W/2-10d NAILS AT EACH
NT.

FILL PIECE, 1* X 4* X 7= (4 REQD ).
NAIL TO THE TIE PIECE W/2-6d NAILS
AND TO THE STRUTS W/2-6d NAILS AT

FILIER F
TIE PIECE, 2% X 4= X 29-3/4"
(4 2€QD), THIS FILLER IS TO BE USED WHEN TWO CONTAINERS

ARE TO 8E OMITTED FROM A PALLET UNIT, OR IN
COMBINATION WITH OTHER FILLER ASSEMBLIES.

T% FILL PIECE, 1 X 4% X 7~ (4 REQO ),
( NAIL TO THE TIE PIECE W/2-6d NAILS
AND TO THE STRUTS W/2-6d NAILS
AT EACH END,

TIE PIECE, 27 X 4=
X 29-3/4" (3 REQD)

TIE PIECE, 2 X 4* X 29-
374 (5 REQD),

END BEARING PIECE, 2 X &
X 33-1/2° (2 REQD). NAIL
TO THE TIE PIECES W/2-10d
NAILS AT EACH JOINT,

PAGE 15
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RISER HAS BEEN OMMTED
FOR CLARITY PUNPOSES,

ALL STRAPPING HAS BEBN OMATED
FOR CLARITY PURPOSES.

FILLER ( ) REQD ), SEE
THE “FILLER § * DETAIL ON
PAGZ 17,

INDICATES THL PA37
SERIES CONTANNER,

RISER HAS BEEN OMITTED FOR
CLARITY *URPOSES .

INDICATES A STRAPPING
/ BOARD,

INDICATES
INTERMEDIATE
OUNNAGE.

INDICATES A BATTEN.

FILLER ( 1 REQD).
SEE THE "FILLERK“

DETAIL G DETAIL ON PAGE 17.

THIS DETAIL DEPICTS PROCEDURES TO 38E USED WHEN

A STANOARD UNIT MINUS ONE CONTAINER IS TO BE
UNITIZED. THIS ASSEMBLY MUST BE INSTALLED IN THE
MIDOLE OF THE TOP LAYER OF THE PALLET UNIT,

INDICATES
INTERMEDIATE
DUNNAGE,

ALL STRAP: ING HAS
BEEN OMITTED FOR
CLARITY PURPOSES .

" ~ISER HAS BEEN
OMILTED FOR DETAIL H
CLARITY PURPOSES.
THIS DETAIL DEPICTS PROCEDURES TO BE USED WHEN
INDICAiE. A A STANDARD UNIT MINUS TWO CONTAINERS IS TO BE
STRAPPING UNITIZED. THIS ASSEMBLY MUST 3E INSTALLED IN THE
MIDDLE OF THE TOP LAYER OF THE PALLET UNIT,

FILLER ( | REQD ). SEE /
THE "FILLER L * DETAIL )
ON PAGE 17,

INDICATES A BATTEN.

INOICATES THE
PA37 SERIES

CONTANER,
SPECIAL NOTES:

1. WHEN SIX CONTAINERS ARE TO BE OMITTED FROM A PALLET UNIT, A
COM LETE LAYER OF CONTAINERS MUST 8F OMITTFD. A COMBINATION
OF FILLL:S MUST BE USED WHEN FIVE CONTAINCKS Ak TO Bt OMITTED
FIOM A -ALLET UNIT, A COMBINATION OF FILLERS Ok ONE OF THE
FILLFRS DEPICTED ON vAGE 17 MAY BE USED WHEN FOUR OR LESS CON-

INDICATES TAINERS AKE TO BE OMITTED FROM A PALLET UNIT, ALL FILLERS MUST
INTERMEDIATE BE INSTALLED IN THE MIDDLE OF THE TOP LAYER OR LAYERS OF A
DUNNAGE. PALLET UNIT,

ALL STMPPING
HAS BEBN OMITTED
FOR CLARITY PURPOSES.

2. WMEN USING FILLER ASSEMBLIES FOR OMITTED QONTAINERS IN A
SALLET UNIT, THE LENGTH OF THE BATTENS MUST BE ADJUSTED SO THAT
TIGHTENING OF THE TIEDOWN STRAPS DOES NOT DAMAGE (1.E., BREAK
OR SPUT )} THE (NDS OF THE BATTENS.

DETAIL J

TMIS DETAIL DEPICTS PROCEDURES TO BE USED WHEN A STANDARD UNIT
MINUS THREE CONTAINERS IS TO BE UNITIZED, THIS ASSEMBLY MUST
0E INSTALLED IN THE MIDOLE OF THE TOP LAYER OF THE PALLET UNIT,

FILLERS AND INSTALLATION PROCEDURES FOR OMITTED CONTAINERS ( ROUTED DUNNAGE UN ms)
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END BEARING PIECE, 2° X 4°
X 8-3%" (2 REQD ). NAW TO
THE TIE MECES W/2-104 NAILS
AT EACH END.

FILL MECE, 1° X 4° X 6° (4 REQD ).
NAIL TO THE TIE PMECE W/2-6d NAILS
AND TO THE STAUTS W/2-6d NALS AT

STRUT, 1° X 4° X 6-3/8° (4 REQD ).
NAIL TO THE TIE PIECES W/2-8d
NAILS AT EACH END.

TIE MECE,
27 X 4° X 29-3/4* BELL BND OF FILLERR.
{2 REQD).
FIUER J END BEARING PIECE, 2° X 4°
X 16-3/4° (2 REGD §. NAIL TO FILL MECE, 1° X 4% X 6° (4 REQD ).
THIS FILLBL IS TO 8 USED WHEN ONE CONTAINER IS TO 8€ THE TIR PECES W/2-10d NAILS NAIL TO THE TIE PIECE W/2-6d NAILS
OMITTED FROM A PALLET UNI, O IN COMBNATION WITH AT EACH JOINT. AND TO THE STRUTS W/2-54 NAILS

AT EACH END.
STRUY, 1° X 4° X lb—&l‘ (4 08QD ).
PIECES W/2-6d

OTHER FILLER ASSEMBLIES.

NAIL TO THE TIE
NAILS AT EACH JOINT

A LS 05 . - NAIL TO
THE TIE PEECES W/2-10d NAILS e 29-3/4"
AT EACH JOINT. (3 reQD).

SELL END OF FILLERR.

FILL PIECE, 1° X 4" X 6° FILER K

(4 REQD ). NAIL TO THE

TIE PIECE W/2-4d NAILS AND THIS FILLER IS TO BE USED WHEN TWO CONTAINERS ARE TO BE
TO THE STRUTS W/2-6d NAILS OMITTED FROM A PALLEY UNIT, OR IN ZOMBINATION WITH

AT EACH ENO. OTHER FILLER ASSEMBUES.

STRUT, 1° X 4° ¥ 25-i/8" (4 REQD ).
NAIL TO THE TIE PIECES W/2-4d NAILS FILL PECE, 1° X 4 X 6°
AT EACH JOINT.

BELL EN™ OF FILLER.

FILLER .L STRUT, 1% X 4" X 33-3/8°
= (4%00). NAILTO THE
THIS FILLER (5 TO 82 USED WHEN THIEE CONTAINERS END BEARING PECE, 2° X 4 TE PECES W/2-4d NAILS
ARE TO BE OMITTED FROM A PALLET UNTF, OR IN X 20-5/6° (2 REQD J. NAIL TO ‘
COMBINATION WITH OTHER FILLER ASSEMBLES. THE TIE MECES W/2-104 NAILS
AT EACH JOINT.
TE PECE,
2° X 4% X 29-/4" :
(seQo). ‘
\/< ML BND OF FILLE.
FILER M
THIS FILLER 1S TO B USED WHEN FOUR CONTAINERS ARE TO BE
OMITTED FROM A PALLET UNIT, OR IN COMBINATION WITH OTHER
FILLER ASSEMBLES.
FILLERS AND INSTALLATION PROCEDURES FOR OMITTED CONTAINERS (ROUTED DUNNAGE UNITS ) PAGE 17
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